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ABSTRACT 

The purpose of this study was to examine the effects of gender and academic achievement scores on pre-service 
science teachers’ self-reported use of motivational strategies and learning strategies. The present study also 
investigated the relationship between motivational strategies and learning strategies. Data were collected by 
using Turkish version of Motivated Strategies for Learning Questionnaire (MSLQ) and personal information 
sheet during 2010-2011 spring semester. MSLQ which was originally developed as a self-report questionnaire, 
comprised of two main dimensions as motivation and learning strategies including 81 items with a 7 point-Likert 
scale format. The present study was designed as cross-sectional. A total 104 pre-service science teachers 
voluntarily participated in the study. Results revealed that pre-service science teachers who had higher academic 
achievement scores in physics, also had higher self-efficacy for learning beliefs. It was also found that there 
were no Statistically significant mean differences among motivational beliefs, self-regulated learning variables 
with respect to gender. Lastly, the subdimensions in the motivational and learning strategies sections were found 
to be positively correlated as specified by the theory. 
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Fen Bilgisi OSretmen Adaylarinin Fizik Dersine Yonelik 
Ozdiizenleme Becerilerine Y6nelik Algilarinin Incelenmesi 


OZET 

Bu caligsmanin amaci; cinsiyet ve dénem sonu fizik notunun gibi degiskenlerin, fen bilgisi 6Sretmen adaylarinin 
fizik dersine y6nelik 6zdiizenleme becerilerine nasil etkiledigini arastirmaktir. Bu arastirmada, ayrica gtidtisel ve 
6gSrenme stratejileri arasindaki iliski de arastirilmistir. Arastirmada veri toplama araci olarak Giidiilenme ve 
Ogrenme Stratejileri OlceSi (GOSO) ile Kisisel Bilgi Formu kullamlmis olup, veriler 2010-2011 bahar 
yartyilinda toplanmistir. GOSO, 7’li Likert tipte 81 madde icermektedir ve ‘Giidiilenme’ ile ‘Ogrenme 
Stratejileri’ olmak tizere iki béliimden olusmaktadir. Arastirmada, iliskisel tarama yéntemlerinden “kesit alma” 
yaklasim1 kullanilmistir. Calismaya bir devlet tiniversitesinde 6grenim gérmekte olan 104 fen bilgisi 6gretmen 
aday1 goniillti olarak katilmistir. Calismanin sonuclar, 6gretmen adaylarinin 6zyeterlik algilarinin, d6nem sonu 
fizik notlarina gére degisiklik gésterdigini ortaya koymustur. Ayrica cinsiyet faktériintin 6gretmen adaylarmin 
giidiisel stratejiler ve 6grenme stratejileri kullanimim etkilemedigi sonucuna ulasilmistir. Son olarak, gtidtisel 
stratejiler ve 6grenme stratejileri béliimlerinde yer alan alt boyutlarin dl¢egin gelistirildigi orijinal formuna 
uygun bir sekilde ilisikli oldugu bulgusuna ulasilmistir. 

Anahtar Kelimeler: 6zdiizenleme becerileri, motivasyon, 6grenme stratejileri, fen bilgisi ogretmen adaylari 
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GENISLETILMIS OZET 

Etkili 6grenme; bilissel ve duyussal boyutlar igermektedir ve bu boyutlar, 6zdiizenleyeci 6grenme ile 
yakindan iliskilidir (Pintrich ve De Groot, 1990; Garcia ve Pintrich, 1995). Tiim yas gruplan icin 
dnemli olan 6zdiizenleyici 6grenme, 6z yeterlilik algilarma dayali akademik hedefleri 
gerceklestirmede kullanilan stratejiler olarak tanimlanmistir. Ozdiizenleyici Sgreniciler de kendi 
ogrenme stireglerini ve cabalarini yonlendiren ve bilgi ve beceri kazanmak i¢in caba harcayan bireyler 
olarak tanimlanmistir (Zimmerman, 1990). 

Osrencilerin 6Srenme ortamlarim: nasil sectikleri ve organize ettikleri ve 6Srenme siireclerini nasil 
kontrol ettikleri, 6zdiizenleyici 68renme baglaminda siklikla vurgulanmaktadir (Zimmerman, 1990). 
Bu hususlar, ayni zamanda etkili 6grenme icin de hedeflendigi igin (Pintrich ve De Groot, 1990; 
Garcia ve Pintrich, 1995), bu kavramlari 6lcen dlcekler gelistirilmistir. Bu d6leeklerden en kapsamli 
olan Pintrich, Smith, Garcia ve McKeachie (1991) tarafindan gelistirilen ‘Giidiilenme ve OSrenme 
Stratejileri Olcegi (GOSO)’dir. Bu dlcek, farkli katilimcilarla (68retmen adaylan, 6%renciler, 
lniversite 6grencileri) gerceklestirilen pek ¢ok farkl cgalismada kullanilmistir (Baker ve Olson, 1997; 
Bassili, 2008; Cavallo, Rozman, ve Potter, 2004; Lynch, 2006; Lewis ve Lithcfield, 1999; McClendon, 
1996; Mattern, 2005; Matuga, 2009; Mousoulides ve Philippou, 2005; Senler ve Sungur, 2012; 
Yikseltiirk ve Bulut, 2007; 2009). Ayrica Credé ve Philips (2011) tarafindan yapilan bir meta-analiz 
calismasinda, GOSO’ nin akademik basariy1 tahmin etmede basarili1 oldugu bulgusuna ulasilmustir. 
Osrencilerin giidiilenme diizeyleri onlarin simdiki ve gelecekteki akademik basarilari ile iligkili 
oldugundan (Baker & Olson, 1999), 6grencilerin kullandiklar1 6grenme stratejilerinin ve gitidtisel 
stratejilerin belirlenmesi 6nem kazanmaktadir. Ayrica bu arastirmada kullanilacak diger bir degisken 
olan cinsiyetin, 6zdtizenleyici 6grenmeyle iliskisi, siklikla incelenmistir (Grne%in; Bidjerano 2005; 
Campell, 2009; Cavallo, Rozman ve Potter, 2004; Hargittai ve Shafer, 2006; Lee, 2002; Yukselturk ve 
Bulut, 2009; Zimmerman ve Martinez-Pons, 1990).  Ayrica Cavallo ve arkadaslari (2004), 
dzdiizenleme stratejilerine uygun gekilde yapilandinlmis fizik derslerinde, erkek 6grencilerin 
dzdiizenleme becerilerinden olan 6zyeterlilik algilarinin ve fizik kavramlarini anlama diizeylerinin kiz 
ogrencilerden daha yiiksek oldugunu rapor etmistir. Bu baglamda, fizik dersinde alinan basan 
notlarmnin ve cinsiyetin fizik dersinde kullanilan 6z dtizenleme becerileri ile olan iliskisinin 
belirlenmesi, bu degiskenler arasindaki iliskilerin aciklanmasinda ve 6grenme ortamlarimin 
dzdiizenleyici S6grenme stratejilerine uygun sekilde yapilandinlmasinda yardimci olabilir. Ayrica, 
GOSO kullanilarak elde edilecek veriler, iiniversite Sgrencilerinin 6Zrenme stratejileri ve giidiisel 
stratejileri kullanimlarini belirlemede faydali olabilir. Bu calismanin hedef kitlesi olan 6gretmen 
adaylari disiiniildiigtinde, 6gretmen adaylarinin kendilerinin 6grenme stratejilerini yeterli bir sekilde 
kullantyor olarak mezun olmalar1 6nemlidir. Béylece bu 6gretmen adaylari, gelecekte kendi 
dgrencilerinin basarilarin’ saglayacak 6grenme stratejilerini ve giidtisel stratejileri 6grencilerine 
dgretebilecek ve 6Srencilerine bu stratejileri belirlemelerine yardim edebileceklerdir (Lenne, Abel, 
Trigsno, & Leblanc, 2008). Buradan yola ¢ikilarak; bu arastirmada, bir devlet tiniversitesinde 6grenim 
gormekte olan fen bilgisi 63retmen adaylarmin cinsiyet ve akademik basarilarinin GOSO’niin alt 
boyutlartyla olan iliskilerinin incelenmesi amaclanmistir ve asagidaki sorulara cevap aranmuistir: 

1. Fen bilgisi 6gretmen adaylarinin kullandiklar giidiisel stratejiler ve 6grenme stratejileri arasinda bir 
iliski var midir? 

2. Cinsiyet ve dénem sonu fizik notlarmimn, fen bilgisi 6gretmen adaylarinin giidiisel ve 6grenme 
stratejileri kullanimlarmda etkisi var midir? 

Arastirma, iliskisel tarama deseninde olup, verilerin toplanmasinda “kesit alma” yaklasimi izlenmistir 
(Fraenkel ve Wallen, 2006; Karasar, 2009). Veri toplama araci olarak ise Giidiilenme ve OSrenme 
Stratejileri OlceSi (GOSO) ile Kisisel Bilgi Formu kullanilmistir. GOSO, 5’li Likert tipte 81 madde 
igermektedir ve Guiidiilenme ile Ogrenme Stratejileri olmak iizere iki béliimden olusmaktadir. 
Ogrenme stratejileri béliimiinde; Yineleme, Diizenleme, Agimlama, Elestirel Diisiinme, Yardim Arama, 
Akran Isbirligi, Metabilissel ézdiizenleme, Caba Yénetimi ve Zaman ve Calisma Ortam: altboyutlari 
bulunmaktadir. Giidiilenme stratejileri béliimiinde ise Jesel Hedef Diizenleme, Dissal Hedef 
Diizenleme, Gorev Degeri, O&renmeye Iliskin Kontrol Inanci, Ogrenme ve Performansla Ilgili 
Ozyeterlik Algisi ve Sinav Kaygisi altboyutlari bulunmaktadir. Kisisel bilgi formunda; cinsiyet, dénem 
sonu fizik notu degiskenleri yer almaktadir. Veri toplanma asamasinda, tiniversitede 6grenim 
gérmekte olan sadece 1. ve 2. sinif fen bilgisi 6gretmen adaylari bulundugu igin her iki sinifta 6Srenim 
géren 6grencilerin daha Gnceki dénemlerde almis olduklan ders olan Genel Fizik 1 dersi notu, 
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arastirmanin degiskeni olarak kullanilmistir. Veriler 2010-2011 bahar yariyilinda toplanmistir. 
Caligsmaya bir devlet tiniversitesinde 6grenim gérmekte olan 104 fen bilgisi 6gretmen adayi go6niilli 
olarak katilmistir. Caligmanin 1. Arastirma sorusuna yonelik olarak yapilan korelasyon analizi 
GOSO’niin giidiisel stratejiler ve 63renme stratejileri boyutlarinda yer alan alt boyutlarin gelistirildizi 
orjinal formuna benzer sekilde anlamli ve pozitif olarak iliskili oldugu géstermistir. Ancak zaman ve 
caligsma ortami ile dissal hedef dtizenleme altboyutlari arasinda (r=0,19, p>0,05) ve icsel hedef 
diizenleme ile caba yénetimi alt boyutlari arasinda (7=0,00, p>0,05) anlamli bir iliski bulunamamistir. 
Benzer sekilde sinav kaygisi altboyutunun; acimlama stratejileri (7r=0,03, p>0,05), dtizenleme 
stratejileri (r=0,10, p>0,05), igsel hedef diizenleme stratejileri (r=.09, p>.05), igsel hedef diizenlemesi 
(r=0,01, p>0,05), akran isbirligi (r=0,16, p>0,05) ve yardim arama (7=0,12, p>0,05) altboyutlariyla 
istatistiksel olarak anlamli bir iliski iginde olmadi%i sonucuna ulasilmistir. Bu arastirmada GOSO 
altboyutlari arasindaki iliskiler, GOSO kullanilarak yapilan bazi calismalarla_benzerlikler 
géstermektedir (Grnegin; Sungur ve Tekkaya, 2006; Yiikseltiirk ve Bulut, 2009). Cinsiyetin 
GOSO’niin altboyutlartyla olan iliskisini incelemek amaciyla coklu varyans analizi yapilmistir. Coklu 
varyans analizi sonuclari cinsiyetin motivasyon boyutunda F(6, 97)= 0,48, p= 0,82; Wilks’ 4 = 0,97 ve 
dgrenme stratejileri boyutunda F(9, 94)= 1,15, p=0,34; ; Wilks’ 4 = 0,90 istatistiksel olarak anlamli bir 
fark olusturmadigini géstermistir. Bu sonuglar; Yikseltiirk ve Bulut (2009) ve Hargittai ve Shafer’in 
(2006) yaptiklan galigsmalarla benzerlik géstermekle birlikte Cavallo ve arkadaslarinin (2004) 
yaptiklar. ve erkek 6§rencilerin 6zdiizenleme becerilerinden olan 6zyeterlilik algilarinin ve fizik 
kavramlarmm anlama dtizeylerinin kiz 6grencilerden daha yiiksek oldugunu rapor ettigi calismayla 
celismektedir. Yine Lee (2002), Senler ve Sungur (2012) de calismalarinda cinsiyet farki rapor 
etmislerdir. Ancak, bu arastirmada goériilen bu durum; yapilan calismanin kticitk bir katilimci kitlesi ile 
gerceklestirilmesinden ve ézdiizenleme stratejilerine y6nelik yapilandirilmis bir tinite verilmediginden 
kaynaklaniyor olabilir. Ctinkii Cavallo ve arkadaslan (2004) ve Matuga (2009), dzdtizenleme 
stratejilerine yonelik yapilandirilmis ders icgeriklerinin 6grencilerin akademik basarilarinm yani sira 
kullandiklan 6zdtizenleyici 6grenme stratejilerini etkileyebilecegini belirtmislerdir. 

Benzer sekilde gergeklestirilen ve dénem sonu fizik notunun bagimsiz degisken olarak kullanildigi 
varyans analizi sonucunda, ddnem sonu fizik notunun sadece motivasyon boyutunda etkili oldugu 
sonucunu ortaya koymustur F(6, 99)= 1,83, p=0,006; ; Wilks’ 2 = 0,5. Bonferroni diizeltme katsayis1 
kullanilarak yapilan post-hoc analizleri dénem sonu olarak BA (87,5) alan 6gretmen adaylarmin 
6grenme ve performansa yonelik 6zyeterlik algilarinmn diger dénem sonu notlarindan istatistiksel 
olarak anlamli bir sekilde farklilastigim1 ortaya koymaktadir F(1,106)= 3,29, p=0,007, n°=0,14. Bu 
sonuca paralel olarak Mousoulides ve Philippou (2005) ve Lynch (2006) da 6zyeterlik algisinin 
akademik basarinin Gnemli bir géstergesi oldugu sonucuna ulasmislardir. Oysaki, McClendon (1996) 
gérev degerinin akademik basarinin 6nemli bir géstergesi oldugu sonucuna ulasirken Yiikseltiirk ve 
Bulut (2009) dzdiizenleme stratejilerinin 6grencilerin basanlarim agikladig1 bulgusuna ulasmistir. 
Caligmanin kigtik bir 6rneklem ile ve sadece fen bilgisi 6gretmen adaylartyla gergeklestirilmesinden 
dolay1 akademik basarinin GOSO boyutlarryla olan iliskisinin calismalara gore degisiklik géstermesi 
beklenen bir durumdur. 

Universite hocalari icin 68rencileri motive eden ve 68renme siireclerinde yer almalarimi sa%layan 
fakt6rlerin belirlenmesi énemlidir (Mattern, 2005). Benzer sekilde; GOSO’den elde edilen bilgiler, 
Ogrencilerin 6grenmelerinin niteliginin arttimlmasinda 6nemlidir (Lynch, 2006). Bu baglamda, 
tiniversite hocalarmin gelecegin 6gretmenleri olarak yetistirdikleri 6gretmen adaylarinin giidiisel ve 
bilissel stratejiler kullanim dtizeylerini belirlemeleri ve bu stratejilerin kullanimi konusundaki 
farkindahiklarim arttirmalari gerekmektedir. Béylece, gelecegin 6gretmenlerini, kullandiklan giidiisel 
ve bilissel 6grenme stratejilerinin fakinda 6zdizenleyici bireyler olarak yetistirebileceklerdir. 
Ogretmen adaylarinin dzdiizenleme becerilerinin daha genis érneklemlerde ve farkli branslarda 
gerceklestirilecek iliskisel-tarama caligsmalartyla incelenmesine ve ayni zamanda 6zdtizenleme 
becerilerinin O6§retimine y6nelik yapilan deneysel calismalarla desteklenmesine  ihtiyacg 
duyulmaktadir.. 
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INTRODUCTION 

Effective learning has motivational and cognitive components. These motivational and cognitive 
components are also accepted as important indicators of academic performance (Garcia & Pintrich, 
1995; Pintrich & De Groot, 1990). Besides, these components are closely related to self-regulated 
learning (SRL). SRL is a broad term that consists of many aspects which are related with Piaget’s 
constructivist theory, Vygotsky’s sociocultural theory, social learning theories and information 
processing theories (Paris, & Paris, 2001). SRL includes using specific strategies to achieve academic 
goals based on self-efficacy perceptions (Zimmerman, 1989). Due to this reason, it is important for all 
ages and disciplines (Paris, & Paris, 2001). The term “self-regulated learners” has been introduced 
with the SRL. Self-regulated learners can take part in their own learning processes as metacognitively, 
motivationally and behaviorally. They are also assumed to direct their own learning process and 
develop skills for acquiring knowledge and skills (Zimmerman, 1989). Another important 
characteristic of self-regulated learners is that they are aware of what they know and what they do not 
know and also, how to achieve their goals by regulating their knowledge and using specific learning 
strategies (Anderton, 2006; Zimmerman, 1990). Also students who perceive themselves as self- 
regulated learners are aware of their learning process; can control their actions for attaining learning 
goals and can easily overcome contextual difficulties caused by classroom contexts or the nature of 
learning tasks (Wolters & Pintrich, 1998). 

The present study included two main components of SRL as cognitive strategies and motivational 
strategies. Cognitive strategies included the use of cognitive strategies for covering the classroom 
material and the metacognitive and regulatory strategies for controlling and monitoring this process. 
Motivational strategies included self-efficacy, intrinsic and extrinsic goal orientation, control of 
learning beliefs, task value and test anxiety (Zimmerman, 1990). These components help students to 
engage in the learning tasks. 

Two points are strongly emphasized in self- regulated learning: first, it highlights how students select, 
organize and create their learning environments for themselves. Second, how they plan and control the 
learning tasks (Zimmerman, 1990). Since stated issues are required for effective learning (Garcia & 
Pintrich, 1995; Pintrich & De Groot, 1990), the instruments for assessing these issues were developed. 
One of the most comprehensive instruments is the Motivated Strategies for Learning Questionnaire 
(MSLQ) which was developed by Pintrich, Smith, Garcia and McKeachie (1991). MSLQ was used as 
a data collection tool in numerous studies (Baker & Olson, 1997; Bassili, 2008; Cabi1 & Giilbahar, 
2008; Caliskan & Sezgin-Selcuk, 2010; Lynch, 2006; Lewis & Litchfield, 1999; Lynch, 1996; 
McClendon, 1996; Mattern, 2005; Mousoulides & Philippou, 2005; Neber, He, Leu, & Schofield, 
2008; Saad, Tek, & Baharom, 2009; Yukselturk & Bulut, 2007; 2009) in different settings with 
different participants such as pre-service teachers (Cabi & Giilbahar, 2008; Caliskan & Sezgin-Selguk, 
2010; McClendon, 1996; Lewis & Lithcfield, 1999; Senler & Sungur, 2012) or college students (Al 
Khatip, 2010; Mattern, 2005; Matuga, 2009; Saad et al. 2009, Yukselturk & Bulut, 2009). For 
instance, Bassili (2008) reported that most of the components of MSLQ are correlated with academic 
performance. Similarly, Lynch (2006) investigated the associations between motivational factors and 
course grades of college students and reported that self-efficacy and effort regulation were strong 
predictors of achievement. Yukselturk and Bulut (2009) reported that successful students generally 
used self-regulated learning strategies and indicated that self-regulation strategies and success were 
significantly correlated. Similarly, Yukselturk and Bulut (2007) reported that self-regulation explained 
a significant amount of variance in students’ success. Al Khatip (2010) reported that intrinsic goal 
orientation, self-efficacy, test anxiety, and meta-cognitive self-regulated learning as significant 
predictors of college students' performance. Likewise, McClendon (1999) reported that the task value 
is the best predictor of course grade of pre-service teachers. In a study conducted with pre-service 
science teachers, academic achievement was reported as significantly but not strongly associated with 
pre-service science teachers’ use of self-regulation strategies (Senler & Sungur, 2012). Also a meta- 
analytical study reported that the subscales of MSLQ had the predictive utility for academic 
performance (Credé & Philips, 2011). All the aforementioned studies indicated that MSLQ was a 
useful tool for determining students/learners’ self-regulated learning strategies and the relationship 
between self-regulated learning strategies and other variables such as academic achievement or 
gender. 
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As students’ current and future academic achievements are strongly connected to motivation (Barker 
& Olson, 1999), determining students’ use of learning strategies and motivational orientations 
becomes crucial. Thus, the information gained from MSLQ can be useful for undergraduate students 
to identify their use of learning strategies and motivational orientations. Specifically, pre-service 
teachers should be recruited in universities with adequate knowledge in self-regulated learning 
strategies. They also, should help their students in order to develop self-regulated learning strategies 
(Lenne, Abel, Trigano, & Leblanc, 2008). For achieving this, a study that investigates of pre-service 
science teachers’ use of learning and motivational strategies by using MSLQ is needed. 

The effects of gender on self-regulated learning have been reported in many studies (e.g., Bidjerano 
2005; Cabi & Gilbahar, 2008; Campell, 2009; Cavallo, Rozman & Potter, 2004; Caliskan & Sezgin- 
Selcuk, 2010; Hargittai & Shafer, 2006; Lee, 2002; Lych, 2010; Senler & Sungur, 2012; Yukselturk & 
Bulut, 2009; Zimmerman & Martinez-Pons, 1990). For instance, Yukselturk and Bulut (2009) reported 
while test anxiety explained a significant amount of variance in female students’ achievement, self- 
efficacy for learning and performance and task value explained in male students’ achievement. 
Similarly, Zimmemarn and Martinez-Ponz (1991) reported that male students had higher self-efficacy 
beliefs when compared with female students. In their study, Cabi and Giilbahar (2008) reported that 
gender was significantly correlated with external goal orientation and critical thinking skills. Saad et 
al. (2009) reported that female students in science groups had higher level of self-regulatory learning 
when compared with male students in Malaysian context. On the other hand, Neber et al. (2008) 
reported that self-efficacy beliefs of female students tended to be lower than female students in 
Chinese context. In Turkish context, however, Caliskan and Sezgin-Selcuk (2008) indicated that 
gender only made a small contribution to pre-service physics teachers’ self-regulated learning. Senler 
and Sungur (2012) reported that female pre-service science teachers used metacognitive strategies 
such as self-regulation and effort regulation more than male pre-service science teachers. In contrast to 
the research findings that reported gender difference in self-regulated learning, Hargittai and Shafer 
(2006) reported no gender difference in self-regulated learning. 

There have been numerous studies that investigated self-regulated learning in physics. For instance, 
Cavallo and her colleagues (2004) reported that self-efficacy beliefs predicted physics understanding. 
They also reported that male participants had higher self-efficacy beliefs, performance goals and a 
better understanding in physics when compared to female participants indicating that female students 
tended to use less meaningful learning in physics when compared to males. This study is consistent 
with Lynch’s (2010) study. He also reported that male participants had higher self-efficacy beliefs and 
critical thinking skills than females and female participants had higher test anxiety when compared to 
males in physics course. In their study, Caliskan and Sezgin-Selcuk (2008) investigated pre-service 
physics teachers’ self-regulated learning strategies with respect to gender and academic achievement 
and reported that gender was not an important predictor in self-regulated learning. In contrast, they 
indicated that achievement is influenced by use of self-regulated learning strategies. In another study 
conducted by Caliskan, Sezgin-Selcuk and Erol (2008), strategy instruction was reported as an 
effective tool for enhancing physics achievement, problem solving and strategy use. Even this study is 
not directly related with self-regulated learning research in physics, giving strategy instruction may 
also enhance self-regulated learning strategies in physics. Neber et al. (2008) investigated Chinese 
high school students’ self-regulated learning in physics with respect to gender and reported that female 
students’ self-efficacy beliefs were lower when compared with male students’. Since the 
aforementioned studies related with self-regulated learning in physics were conducted either with pre- 
service physics teachers (e.g., Caliskan & Sezgin-Selcuk, 2008) or with high school students (e.g., 
Neber et al. 2008), any study that investigate pre-service science teachers’ self-regulated learning in 
physics with respect to gender and academic achievement was foreseen. Thus, the present study 
aimed to investigate pre-service science teachers’ self-regulated learning strategies in physics with 
respect to gender and academic achievement. Specifically, the present study focused on following 
questions: 

1. Is there a relationship between students’ self-reported motivation and self-reported use of learning 
strategies? 

2. What is the role of gender and academic achievement scores on students’ self-regulation strategies 
in Physics course? 
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METHOD 

Since the aim of the current study was describing some aspects and characteristics of the sample, the 
survey design was used for data collection. Specifically, the present study was designed as a cross- 
sectional which the data was collected at one point in one time from the sample (Fraenkel & Wallen, 
2006; Karasar, 2009). “Direct administration to a group” was utilized for collecting data. The main 
advantages of this approach are the high rate of response and low cost. The main disadvantage of this 
method is the selection of survey type and the total nonresponse that can threat validity of survey 
(Fraenkel & Wallen, 2006). For preventing total nonresponse, the researcher was present at the time of 
data collection in order to explain the aim of the study and to answer respondents’ questions. 

Subjects of the Study 

In this study, convenience sampling method was utilized due to time and financial constraints and 
obvious advantage in accessibility of the sample (Fraenkel & Wallen, 2006). A total of 108 pre-service 
science education teachers (PSTs) from a public university participated in this study. Since 
Multivariate Analysis of Variance (MANOVA) is too sensitive to outliers, after checking the 
assumptions of MANOVA 4 cases (ID 31, ID 40, ID 58 and ID 80) were excluded from the present 
study. Thus, 104 PSTs were included in the statistical analysis. Of 104 pre-service science teachers in 
the sample, 74 were female (71,2%) and 30 were male (28,8%); 76 were freshmen and 28 were 
sophomores (see, Table 1). Age of PSTs ranged from 18 to 23 with a mean age of 19,75 (SD= 1,15). 
As the science teacher education program was a recently opened program in the university, there were 
only freshmen and sophomore students at the time of data collection and all the freshmen and 
sophomore students voluntarily participated in the study. 


Table 1: Distribution of Sample with Respect to Gender and Grade level 


Variable N % 
Gender 

Male 30 28,8 
Female 74 71,2 
Grade Level 

1 76 73,1 
2 28 26,9 
Total 104 100 
Instrumentation 


Motivated Strategies for Learning Questionnaire (MSLQ) 

PSTs’ motivation and use of learning strategies were measured by 81-item Motivated Strategies for 
Learning Questionnaire (MSLQ). This questionnaire was reported as having strong validity with pre- 
service teachers (McClendon, 1996). The questionnaire was a self-report questionnaire and was 
specifically developed for assessing undergraduate students’ motivation and their self-regulated 
learning towards a specific course (Garcia & Pintrich, 1995; Duncan, & McKeachie, 2005). 

The questionnaire was designed as a 7-point Likert scale format, ranging from 1 (not all true of me) to 
7 (very true of me). Eight items were reversed in case of higher mean scores indicating higher use of 
learning strategies and possessing higher motivational beliefs. The questionnaire was comprised of 
two sections as “motivation” and “learning strategies”. The “motivation” section included 31 items in 
6 subscales for assessing students’ goals and value beliefs for a specified course, beliefs about their 
ability to succeed in a course and test anxiety about tests in a course. The “learning strategies” section 
of MSLQ included 50 items in 9 subscales for assessing students’ use of cognitive-metacognitive 
strategies and resource management strategies. Each section included specified sub-sections 
(components) as presented in Table 2 (Garcia, & Pintrich, 1995; Pintrich et al., 1991, 1993; Sungur, & 
Tekkaya, 2006). The number of questions in each dimension description and components of 
dimensions and were presented in Table 2. 
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Table 2: Total item number in each dimension and descriptions 
Part 1: Motivation subscale 


Sub-section Scale #item Dimension description 
1 Intrinsic Goal 4 Students’ perceptions of the reasons of engaging in a 
Orientation task for their own curiosity or challenge 
Value 2.Extrinsic Goal 4 Complementary of intrinsic goal orientation, 
component Orientation perceptions of engaging in task for rewards or grades 
3. Task Value 6 Students personal evaluation of a task (e.g., how a 
task is interesting or useful) 
4. Control of Learning 4 Students’ beliefs about their efforts which will result 
Beliefs in positive outcomes 
Expectancy 5 Self-Efficacy for 
component ane y Students’ self- assessment of their own ability to 
Learning & 8 3 
achieve a task 
Performance 
Affective : : : 
6. Test Anxiety 5 Students anxiety about tests in a course 
component 
Total 31 


Part 2: Learning strategies subscale 


Sub-section Scale #item Dimension description 


Reciting or memorizing items from a list, usually 


ae 4 used for sample tasks 
2. Hiabatition 6 Storing information in ihe tent memory by using 
Cosniti d paraphrasing or summarizing 
i earn a Pieseaeatan 4 Selecting and constructing connections among the 
EEO eNIUye ee information to be learned 
SHIRE Ie i oe Applying students’ previous experience or knowledge 
4. Critical Thinking 5 : ee : 
into new situations in order to solve problems 
5.Metacognitive Self- 12 Refers to the awareness, knowledge and control of 
Regulation cognition. 
Sioa Students’ management and regulation of their time 
Environmental 8 : 
and study environment 
Management 
; Students’ own ability to control their effort and 
Research 7. Effort Regulation 4 attention when dealing with uninteresting or 
sree tell distracting situations 
ia 8. Peer Learning 3 Students’ collaboration with their peers 
9. Help Seeking 4 Students’ help seeking from other students or the 
teachers 
Total 81 


Adapted from “A manual for the use of motivational strategies for learning questionnaire (MSLQ)” by Pintrich 
et al., 1991 


The reliability and validity studies of instrument reported that the MSLQ has good reliability in terms 
of internal consistency and show reasonable predictive validity (Pintrich et al., 1993). The scale was 
translated and adapted into Turkish by Biiyiikéztiirk, Akgiin, Ozkahveci and Demirel (2004). 
Cronbach’s alpha internal consistency coefficients ranging from 0,62 to 0,93 for the motivation 
section and from 0,52 to 0,80 for the learning strategies section was reported by Pintich et al. (1991). 
The alpha values for translated and adapted version was reported as ranging from 0,54 to 0,89 for the 
motivation section and from 0,61 to 0,81 for the learning strategy section (Sungur & Tekkaya, 2006). 
The internal consistency coefficients for the present study were computed as ranging from 0,50 to 0,85 
for motivation section and 0,53 to 0,82 for learning strategies section. 

Personal Information Sheet 

Personal information sheet including information about participants’ age, gender, grade level and 
academic achievement scores in General Physics-I lesson was collected. Since freshmen had taken 
General Physics-I course one semester ago and sophomore students had taken the same course two 
semester ago, academic achievement score of a shared course (in this case, General Physics I) was 
asked in personal information sheet. Since the MSLQ was designed to asses undergraduate students’ 
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motivation and their self-regulated learning towards a specific course (Garcia et al., 2005), General 
Physics course was chosen as specific course for the present study. 

Procedure 

In each class, the participants were informed about the purpose of the study and the confidentiality of 
their responses. After this short explanation, the questionnaires were distributed to all volunteer 
participants. About 30-minutes were given to students for completing the questionnaire. Then, the 
questionnaires were gathered by the researcher. 

Data Analysis 

Data analysis consisted of two parts. The first part of data analysis involved using simple correlations 
for investigating relationships between subscales of MSLQ. Second part consisted of multivariate 
analysis of variance (MANOVA) for identifying gender and academic achievement score differences 
in respondents’ self-reported motivation and self-reported use of learning strategies. In this analysis, 
gender and achievement score were considered as independent variables and dimensions of MSLQ 
scores were considered as the dependent variables. The statistical analysis was performed by using 
PASW 18 package program with the significance level of 0,05. Since MANOVA was too sensitive to 
outliers (Pallant, 2007), prior to examining multivariate effects, multivariate normality and 
homogeneity of variance and covariance matrices assumptions of MANOVA were checked. Shapiro- 
Wilk test which is considered as most powerful test in detecting departures from normality, was used 
for examining univariate normality of observations on each variable (Stevens, 2002; p.236). Results 
indicated that dependent variables were normally distributed (p > 0,05). The nonsignificant F tests 
from Box’s M statistics indicated that homogeneity of variance and covariance matrices were not 
violated (p > 0,05). Also dependent variables were not found to be highly correlated as indicated in 
Table 4. Thus, it was concluded that the multicollinearity assumption was not violated (Pallant, 2007, 
p. 282). 


RESULTS 

Descriptive statistics 

The mean scores, standard deviations, skewness and kurtosis values for each variable in the model 
were presented in Table 3. Examination of skewness and kurtosis values revealed that all the observed 
variables were normally distributed (in the range of between +2 and -2 which was stated as indicators 
of normal distribution as stated by Pallant, 2007). Descriptive statistics of motivation and learning 
strategies sections of the MSLQ were presented in Table 3. 


Table 3: Descriptive Statistics of Motivation and Learning Strategies Sections of the MSLQ (N=104) 


ae Mean (M) eae Skewness Kurtosis Min. Max. 
Intrinsic goal orientation 5,13 0,93 -0,35 -0,12 2,50 7 
Extrinsic goal orientation 4,91 1,13 -0,04 -0,66 2,25 7 
Task value 5,00 0,98 -0,12 -0,55 2,83 7 
Control of learning beliefs 5,58 0,97 -0,43 -0,32 2,50 7 
Self-efficacy for learning and 4,90 1,09 0,56 0,38 100 7 
performance 
Test anxiety 4,66 1,14 -0,28 0,13 140 7 

ae Gees Mean (M) cng Skewness Kurtosis Min, Max, 
Rehearsal 5,10 1,21 -0,42 -0,18 1,75 7 
Elaboration 5,10 1,00 -0,35 -0,01 2,50 7 
Organization 5,38 1,10 0,24 0,47 219 7 
Critical thinking 4,63 1,10 -0,06 -0,23 2 7 
Metacognitive self-regulation 5,08 0,90 -0,27 -0,13 2,83 7 
Time and study environment 4,93 0,86 0,16 -0,25 2,75 7 
Effort regulation 4,62 0,94 0,01 -0,43 2,50 7 
Peer learning 4,60 1,03 -0,25 0,96 150 7 
Help seeking 4,87 1,04 -0,50 -0,19 2:53. 7. 


According to Table 3, all the mean scores seemed to be above the mid-point of the 7-point Likert scale 
indicating that participants had mid to high mean scores in each abovementioned constructs. The 
participants’ mean scores in intrinsic goal orientation (M=5,13, SD=0,93) were found to be higher than 
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the mean scores in extrinsic goal orientation (M=4,91, SD=1,13) indicating that they are motivated to 
learn physics for their own curiosity and more focused on mastery goals rather than studying for 
getting higher grades or getting approval from others. The participants had the highest mean scores in 
control of learning beliefs (W=5,58; SD=0,97) implying they believed that their own effort for learning 
will have positive outcomes rather than being affected by external factors. Mean score in task value 
subscale (M=5.00; SD=0.98) is found to be close to mean scores in self-efficacy for learning subscale 
(M=4.90; SD=1.09). Lastly, they had a mean score of 4,66 in test anxiety dimension (SD=1,14) 
indicating they were more anxious in physics course than average. In terms of learning strategies part, 
it could be seen that participants’ mean scores of rehearsal (M=5,10; SD=1,21) and elaboration 
(M=5,10; SD=1,00) strategies were found to be equal which indicated that they frequently used both 
rehearsal strategies (copying, underlining or shadowing the material) and elaboration strategies 
(paraphrasing, summarizing, creating analogies or generative note taking). Even the participants’ mean 
score in use of organizational strategies (outlining, creating a hierarchy) (M=5,38; SD=1,10) is close to 
the mean score of rehearsal and elaboration strategies, it was found to be higher when compared the 
other strategies. PSTs’ mean scores in effort regulation (M= 4,62; SD=0,94) and peer learning (M= 
4,60; SD=1,03) subscales were found to be lowest when compared to other subscales in learning 
strategies dimension. 

Zero-order Correlations Among subscales of MSLQ 

In order to investigate first research question of the present study, Pearson-Product-Moment 
Correlations were calculated among the subscales of MSLQ. The results were presented in Table 4. 


Table 4: Pearson-Product-Moment Correlations among Subscales of MSLQ 


Intrinsic Extrinsic Task Control of learn. Self-eff for Test 

goal or. goal or. value beliefs learn. anxiety 
Rehearsal 0,29** 0,30** 0,40** 0,32** 0,3 1** 0,3 1** 
Elaboration 0,45** 0,34** 0,66** 0,36** 0,52** 0,03 
Organization 0,35** 0,30** 0,58** 0,34** 0,45** 0,10 
Critical thinking 0,44** 0,27** 0,60** 0,23* 0,48** 0,22* 
Metacog. self-reg. 0,42** 0,36** 0,59** 0,41** 0,50** 0,09 
Time and study en. 0,38** 0,19 0,43** 0,28** 0,33** 0,01 
Effort regulation 0,26** 0,32** 0,29** 0,26** 0,23* 0,29** 
Peer learning 0,20* 0,25* 0,37** 0,30** 0,25* 0,16 
Help seeking 0,00 0,17 0,25* 0,08 0,07 0,12 


* Correlation is significant at the 0,05 level (2-tailed), ** Correlation is significant at the 0,01 level (2-tailed) 


The results of zero-order correlation analysis indicated that variables were related as specified by 
Pintrich et al. (1991) and in predicted directions expect a few points. Any statistically significant 
relationship between time and study environment and extrinsic goal orientation (r =0,19, p>0,05); 
intrinsic goal orientation and effort regulation (r=0,00, p>0,05) were detected. Likewise, test anxiety 
was not significantly correlated with elaboration strategies (r =0,03, p>0,05), with organizational 
strategies (r =0,10, p>0,05),with meta-cognitive self-regulation (r=0,09, p>0,05), with time and study 
environment (r =0,01, p>0,05), peer learning (r =0,16, p>0,05) and help seeking (r=0,12, p>0,05). 
Similarly, Sungur and Tekkaya (2006) also reported any statistically significant relationship between 
test anxiety and rest of dimensions in learning strategies section. In contrast to this finding, test anxiety 
was positively correlated with rehearsal strategies (r =0,31, p<0,05), with critical thinking (r =0,22, 
p<0,01) and with effort regulation (r =0,29, p<0,05) in the present study. Help seeking was found to 
be correlated with task value (r =0,25, p<0,05) indicating that the more students perceive task as 
interesting or useful, the more they tended to demand help from either their peers or their teachers. On 
the contrary, it was not correlated with the rest of subscales (p>0,05). Overall, these results indicated 
positive and significant associations between students’ motivational constructs and use of learning 
strategies expect help seeking and test anxiety subscales. 

Multivariate Analysis of Variance Results with respect to Gender 

In order to investigate second research question of the study, one-way multivariate analysis of 
variance (MANOVA) was performed. In the present study, gender was considered as independent 
variables. The subscales in motivation and learning strategies sections of the MSLQ were determined 
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as dependent variable. The MANOVA analysis revealed no statistically significant difference between 
male and female participants in terms of motivation dimension (6 subscales) of MSLQ, F(6, 97)= 
0,48, p= 0,82; Wilks’ 4 = 0,97 and for learning strategies dimensions (9 subscales) of MSLQ, F(9, 
94)= 1,15, p=0,34; ; Wilks’ 2 = 0,90. In the result of this study, there was no statistically significant 
difference between the mean scores of male and female students with respect to motivational beliefs 
and self- regulated learning components reflected in learning strategies section. 

Multivariate Analysis of Variance Results with respect to Academic Achievement Scores 

In order to investigate the effect of academic achievement score on the subscales of motivation and 
learning strategies sections, MANOVA analysis was conducted. A statistical significant difference 
was detected in learning strategies dimension, F(9, 94)= 1,56, p= 0,014; Wilks’ 2 = 0,50; partial eta 
squared 0,13. When the result of dependent variables (subscales of learning strategies) were 
considered separately using a Bonferroni correction, no statistical significant difference was revealed 
in academic achievement scores of participants regarding learning strategies subscales. On the other 
hand, in terms of motivation subscales, there was a statistically significant difference F(6, 99)= 1,83, 
p=0,006; ; Wilks’ A=0,5. When the results of dependent variables were compared separately, the only 
difference that reached statistical significance, by using a Bonferroni adjusted alpha level of 0,008, 
was the self-efficacy F(1,106)= 3,29, p=0,007, partial eta squared=0,14. An inspection of mean score 
indicated that PSTs who have BA as academic score have higher self-efficacy for learning beliefs (see, 
figure 1) when compared to other academic achievement scores (M=5,75; SD= 0,75). 


Estimated Marginal Means of self_ef 


Estimated Marginal Means 
wn 
o 


D-F c cB B BA A 
score 


Figure 1: Interaction between Academic Achievement Scores with respect to Self-efficacy Beliefs 


DISCUSSION and CONCLUSION 

The aim of the present study was twofold. First, it was aimed to investigate the relationship between 
pre-service science teachers’ self-reported motivational strategies and learning strategies using 
correlational analysis. Secondly, it was aimed to investigate the role of gender and academic 
achievement score on pre-service science self-regulated strategies in Physics course by using 
multivariate analyses of variance. For the first research question, Pearson- Product-Moment 
Correlations analyses of the MSLQ subscales indicated that variables in subscales were positively 
correlated in predicted directions as the original scale (Pintrich et al., 1991; 1993) expect help seeking 
and test anxiety subscales. Supporting this finding, Sungur and Tekkaya (2006) reported that test 
anxiety was not correlated with the rest of subscales in learning strategies section in their study. 
According to the descriptive statistics, the pre-service science teachers used rehearsal strategies as 
frequent as elaboration and organizational strategies in physics course which was perceived as a 
difficult course (Aycan & Yumusak, 2002). Whereas, rehearsal strategies are accepted as simplistic 
strategies whish are primarily used for simple learning tasks and mostly used in the first years of 
schools (Pintrich et al., 1991; Weinstein & Mayer, 1986). Weinstein and Meyer (1986) emphasized 
that as the difficulty of learning tasks is increased, students’ use of comprehensive learning strategies 
such elaboration or organizational strategies will also increase. In contrast to Weinstein and Meyer’s 
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(1986) statement, pre-service science teachers in the sample frequently used rehearsal strategies in 
comprehensive learning tasks. 

For the second research question, no statistically significant mean difference was detected between 
male and female pre-service science teachers with respect to motivational beliefs and self- regulated 
learning components reflected in learning strategies section. This study is consistent with the findings 
of Caliskan and Sezgin-Selcuk (2010). In their study, they also reported no gender difference in self- 
regulation strategies in physics. Supporting this, Yukselturk and Bulut (2009) reported no significant 
gender difference between male and female students with respect to motivational beliefs and self- 
regulated learning components. Similarly, Hargittai and Shafer (2006) and Saat et al. (2009) reported 
no gender difference in self-regulated learning. In contrast to this finding, Cavallo et al. (2004) 
reported that male students had significantly higher self-efficacy performance goals and a better 
understanding in physics when compared to female students. Similar findings were reported by Lynch 
(2010). Similarly, Zimmerman and Martinez-Ponz (1991) reported that male students had higher self- 
efficacy beliefs when compared with female students. Also, Lee (2002) reported that female students 
experience more difficulties in self-regulated learning environment. Likewise, Lych (2010) reported 
that female had more test anxiety when compared to males in physics course. In their study, Cabi and 
Giilbahar (2008) reported male pre-service teachers have higher external goal orientation and have 
more critical thinking skills than females. Despite the aforementioned studies that reported males use 
self-regulation strategies more than females (Campell, 2009; Cavallo et al., 2004; Lee, 2002; 
Zimmerman & Martinez-Ponz, 2011), Senler and Sungur (2012) reported that pre-service science 
teachers’ use of self-regulated learning strategies differ in terms of gender which implied female pre- 
service science teachers use metacognitive strategies such as self-regulation and effort regulation more 
than male pre-service science teachers. Even Saad et al. (2009) reported no gender difference in high 
school students’ self-regulated learning as a whole, the result changed when they grouped science and 
mathematics students separately. They reported that females’ self-regulatory learning was higher than 
males’ in motivation and learning strategies dimensions. On the contrary, Neber et al. (2008) reported 
that female high school students had lower self-efficacy beliefs than male students in physics courses. 
Since the current study was conducted with a small sample size, it is likely to being not able to detect 
the possible gender differences between male and female pre-service science teachers’ use of self- 
regulated learning strategies. As because any structured course related with self-regulated learning 
were offered to pre-service science teachers as Cavallo et al. (2004), Matuga (2009), Yukselturk and 
Bulut (2009) and Zimmerman and Martine-Pons (1991) did, it is also likely to not being able to detect 
the possible gender differences in the present study. Caliskan, Sezgin-Selguk and Erol (2006) reported 
a significant relationship between self-regulated strategies and success. They also, reported that 
successful pre-service physics teachers tended to use more self-regulated strategies than unsuccessful 
students in physics courses and students’ problem solving strategies in physics also enhanced after 
learning self-regulated learning strategies. 

Findings only revealed a statistical significant difference among between academic achievement 
scores and self-efficacy subscale of MSLQ indicating that the PSTs who had BA as academic score for 
General Physics-I course, also had higher self-efficacy for learning beliefs when compared to other 
achievement scores. Supporting this result, Mousoulides and Philippou (2005) and Lynch (2006) also 
reported self-efficacy as a strong indicator of academic performance. Lynch (2010) also included 
intrinsic and extrinsic goal orientation and task value as correlated with grades besides self-efficacy. 
Caliskan and Sezgin-Selcuk (2008) reported a significant relationship between self-regulated learning 
strategies and academic achievement and indicated that successful pre-service physics teachers tended 
to use more self-regulated strategies in physics courses. Besides, Schunk and Zimmerman (1994) and 
Bassili (2008) reported a positive relationship between academic achievement and self-efficacy. As 
Mousoulines and Philippou (2005) stated that having strong self-efficacy beliefs influence to have 
high task value and to use cognitive and metacognitive learning strategies more actively which may 
result in high academic achievement. Contrasting this result, task value was found to be best predictor 
of academic achievement by McClendon (1996). Likewise, Lewis and Litchfield (1999) reported the 
control of learning beliefs and Yukselturk and Bulut (2007) reported self-regulation as the predictor of 
academic achievement. Al Khatip (2010) also reported that intrinsic goal orientation, self-efficacy, test 
anxiety, and meta-cognitive self-regulated learning as significant predictors of college students’ 
performance. Since the current study was conducted with a small sample size and with only pre- 
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service science teachers, the predictors of academic performance might change due to the 
aforementioned reasons. Also a meta-analytical study of MSLQ studies indicated that many of 
learning strategies (i.e., rehearsal, elaboration, organization, critical thinking, peer learning, and help 
seeking) appeared to be largely unrelated to academic performance. The reason of this low 
relationship might be due to curvilinear relationships or no need of use of learning strategies in getting 
college grades (Credé & Philips, 2011, p. 344). Although Bassili (2008) indicated MSLQ is a useful 
tool for determining college students’ use of learning strategies and motivational constructs and 
Pintrich et al. (1993) indicated that the metacognitive and self-regulatory strategies reflected in MSLQ 
can influence students’ academic achievement; Credé and Philips (2011) reported low correlations 
between subscales of MSLQ and academic achievement which is might be due to poorly constructed 
items, in their meta-analysis. Even the present study did not detect a significant relationship between 
motivation and academic achievement in physics, Caliskan and Sezgin-Selcuk (2008) reported 
contrasting findings in pre-service physics teachers. Likewise, Vanderstoep, Pintrich and Fagerlin 
(1996) reported the students who have higher academic achievement scores were more likely to have 
motivational beliefs. 

Determining the factors that motivate students to engage in learning is important for university 
educators as Mattern (2005) highlighted. Therefore, this study has some implications for educators. 
Even conducted with a small sample size, the information gained in the present study may be useful 
for enhancing students’ diagnosis of self-regulated learning strategies and influence learning 
effectiveness (Lynch, 2008). As the role of teacher educators considered, raising self-regulated 
learners (future teachers) is important. Thus, the future teachers can also, raise their students as self- 
regulated learners. In order to achieve this aim, effective inclusion of self-regulated learning in 
classrooms is recommended (AI Khatip, 2010; Cavallo et al., 2004; Chyung, Moll, & Berg, 2010; 
Matuga, 2009; Yukselturk & Bulut; 2009; Zimmerman & Martine-Pons; 1991). For instance, Chyung 
et al. (2010) reported that inclusion of self-regulated learning strategies in classrooms significantly 
improved students’ intrinsic goal orientations and thus, made significant contribution to their academic 
achievement. Teaching of self-regulation to pre-service teacher will help them to be equipped in terms 
of pedagogical skills for teaching self-regulated learning more effectively to their students as Saad et 
al. (2009) and Lenne et al. (2008) indicated. Neber and his colleagues (2008) indicated that students’ 
self-regulated learning in physics seemed to decline in higher grade levels. As their acquaintance with 
physics course is increased, a tendency to decline in self-regulated learning is physics was reported by 
Neber et al (2008). So, both pre-service science teachers and science teacher educators should be 
aware of this decline. In order to prevent this decline, modifications in physics learning environments 
is proposed by Neber et al. (2008). Caliskan et al. (2006) indicated that pre-service physics teachers 
used superficial strategies in physics problem solving. As a modification, they proposed development 
of much deeper approach in physics problem solving. This can be achieved by using self-regulated 
learning strategies in physics courses and integrating them into physics classes. Also, teacher 
preparatory programs should considerer differentiated self-regulated learning environments (Lee, Teo, 
& Chai, 2010). Thus, pre-service science teachers will have more opportunities to develop self- 
regulated learning skills. Lee et al. (2010) also, reported that pre-service teachers who had more 
experience in terms of self-regulated learning had higher mean scores than those without teaching 
experience. Thus, further opportunities should be provided to pre-service teachers to experience 
teaching self-regulated learning strategies. This can be achieved by increasing the hours of School 
Experience courses in Turkish context. If pre-service science teachers have more opportunity to go 
cooperating schools and experience teaching with their cooperating teachers, it may help them to 
develop more self-regulated learning strategies. Also, Saad et al. (2009) recommended being aware of 
the possible gender difference in terms of self-regulated learning for teacher educators. Lynch (2006; 
2010) also, recommended being aware of gender difference in terms of physics courses since female 
participants’ self-efficacy was found to be lower than females in physics courses. Another suggestion 
for enhancing self-regulated learning in physics, is giving strategy instruction in pre-service science 
teacher education programs. Supporting this, Caliskan et al. (2008) indicated that strategy instruction 
was as an effective tool for enhancing physics achievement, problem solving and strategy use. 

Also PSTs’ use of learning strategies and motivational constructs should be further investigated with a 
larger sample and with different disciplines of pre-service teachers as Vanderstoep et al. (1996) 
investigated. Another implication is the promotion of self-regulated learning environments by 
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including behavioral, metacognitive, and motivational strategies in classroom settings which may 
inform students about self-regulated learning, use of effective learning strategies and motivational 
strategies (e.g, Cavallo et al., 2004; Matuga, 2009; Yukselturk & Bulut, 2009; Zimmerman & Martine- 
Pons, 1991). Lastly, the experimental studies which investigate the effectiveness of self-regulating 
learning strategies in classrooms are needed in order to determine how educators (both university 
educators and school teachers) integrate self-regulation in their classroom settings. 
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